Maintenance of anticoagulation is laborious and costly, and the results are often indifferent. An automatic system which adjusts the dose of warfarin has been designed using a formula devised after a survey of prescribing habits. Programs running on a microcomputer maintain a file of the necessary information and deal with the bulk of the weekly clinic. Dosage is advised, the date of the next visit determined, and the file updated. A doctor uses the console to advise some 10% of patients reserved for special reasons. The system produces clinic and ambulance lists, copies of the advice sent to patients, and, as a protection against machine failure, a weekly copy of the updated file.
Introduction
Our anticoagulant clinic maintains about 260 patients taking warfarin, as well as a very few taking other drugs, which are here disregarded. About a fifth of the patients attend a weekly clinic; blood samples are taken and, after the patients have left, the British corrected ratio is determined in a batch and advice sent by post. The British corrected ratio is measured by the one stage prothrombin test on venous blood using Manchester comparative reagent (Quick test). Arrangements elsewhere may be different, but, however it is done, the procedure is laborious and expensive, and often relies on doctors in junior grades. Perhaps not surprisingly control is not good: it has been estimated that only a half of such patients are effectively anticoagulated.' Apprehension has also been expressed about the adequacy of records, particularly whether the date when it is intended that treatment should stop may pass unnoticed, so that anticoagulation continues by default.,
We have devised an automated system to deal with the adjustment of warfarin dosage; Wiegman and Vossepoel have described a similar one as part of a hospital information system running on a mainframe computer.3 Their system is similar to ours in that it provides a recommended dose in terms of the previous dose and the current coagulation time and recommends Figure 1 shows the ratio of the new recommended dose of warfarin to the former dose for each observer and each British corrected ratio (BCR) in the survey of Hillingdon junior doctors. In fig 2 the mean ratio for all observers is plotted against loge BCR: the relationship is nearly linear, and is described by the equation
where M is the ratio of doses. The figure 2-6 represents the British corrected ratio at which M is equal to unity-that is, the British corrected ratio at which the dose adjustments are apparently aimed.
The answers from other hospitals gave similar results except that the dose tended to be reduced rather less for high British corrected ratios. We use the formula as above, except that the figure of 2-6 is replaced by a variable, T, which is filed as the "target British corrected ratio" for each patient, and which can be altered to suit his case.
Answers concerning interruption of treatment indicated that all would do this for two or three days when the British corrected ratio was 5 or more; some would interrupt treatment for one day when the British corrected ratio was 4. Our program recommends one day of interruption if the British corrected ratio is 44 4-46, two days if it is 4 7-4 9, and leaves the matter to the discretion of the doctor for higher levels. previous interval and the factor by which the dose has just had to be altered. We also find it very advantageous to be reminded automatically that discontinuance of treatment is due. When there are less than seven weeks of treatment to go a message is displayed asking for a "warning letter" to be sent to the referring consultant, who is thus able to confirm or otherwise his intention to stop treatment. With less than four weeks to go the case is displayed to the doctor for discontinuance. We therefore feel confident that no patient's treatment is prolonged through oversight or shortened contrary to current intention.
Overall control of treatment-The computer system makes it possible not only to monitor performance over the whole group of patients but also to alter the criteria for treatment by changing the "target British corrected ratio," either for the whole group or for individual patients.
Drugs-We do not record concomitant drug treatment. If drugs which affect warfarin treatment are being given throughout an interval between one visit and the next, we should still adjust the dosage in terms of the current British corrected ratio. If such drugs are started or stopped during the interval, they might indeed affect the prothrombin level, and ad hoc arrangements might have to be made, as they easily can be, to readjust the dosage and the date of the next visit, and to amend the file. We think that the best way to avoid unfavourable drug interaction is to remind patients and their general practitioners of its possibility from time to time.
Conversion for use elsewhere-Should others wish to use this system it would require slight modification. Adaptation to Thrombotest would present no difficulty. For the programs to be available to a wider range of microcomputers it would be necessary for them to be rewritten to run under one of the standard disc operating systems, and adjustment to different printers would require attention. We think that this system would be helpful to many hospitals and improve the standard of anticoagulant maintenance. Any patient claiming to have swallowed a bone and to have it stuck in his throat should be believed. The bone will probably not show in a lateral radiograph of the neck. The bone must be looked for and removed: otherwise the patient may die of septic complications body. Clinically the patient was thought not to have a foreign body in her throat. Two days later she died. At necropsy a piece of bone 3 cm long was found lodged in the left piriform fossa, with oedema and inflammation of the surrounding mucosa and an associated aspiration pneumonia. The bone was very poorly calcified and only weakly radio-opaque at the exposures routinely used for soft tissue radiography. Review of the original neck radiograph showed that the difficulties of positioning the cassette had resulted in a film which showed the neck only down to the second cervical vertebra. The top of the bone was just visible at the edge of the film.
Discussion
Food bones show a variable degree of radio-opacity. Chicken bones are hollow with a wide medullary cavity and thin cortex, mimicking the appearance of human phalanges.' Bachmann has shown that fish bones show appreciable variation between different species. Trout and mackerel have poorly calcified bones, while salmon bones are more opaque. Cooking does not alter the degree of opacity. We have confirmed these findings in a small study in which we took x ray films of uncooked and cooked fish and meat bones in situ in a cadaver and also in a tissue equivalent phantom neck. All but the smallest and thinnest of bones were visible.
The best results from radiological examination are obtained with carefully positioned and exposed films, when a high degree of diagnostic accuracy is possible. About 75% of bones should
